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This report provides a summary of basic oceanographic, meteorological and bottomn
profile data for the month. The data were obtained as part of the Field Research Facility
Measurement and Analysis Work Unit at the U.S. Army Engineer Waterways Experiment
Station, Coastal Engineering Research Center's Field Research Facility in Duck, MNorth
Carolina. The data were collected and the analyses performed by the FRF staff. These
summaries are intended to make the data readily available to all FRF users, and comments
on their content and usefulness are invited.
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[. INTRODUCTION

The U.S. Army Engineer Waterways Experiment Station, Coastal Engineering
Research Center's (CERC) Field Research Facility (FRF) is located on the Outer Banks of
North Carolina, near the village of Duck (Fig.!).

The FRF research program provides a means for obtaining high-quality field dataq,
particularly during storms, in support of the U.S. Army Corps of Engineers' coastal
engineering research missions. The FRF consists of a 561-m (1,840 ft) long concrete
research pier supported on 0.91 m (3 ft) diameter steel piles. The pier deck is 6.1 m (20 f1)
wide, 7.74 m (25.4 ft) above mean sea level (MSL), and extends from behind the dunes to
approximately the 7.6 m (25 ft) depth contour. In addition, a main building contains
offices, an instrument repair shop, and a data acquisition room.

One of the responsibilities of the FRF research program is the collection, analysis
and dissemination of data on local oceanographic and meteorological conditions. Bottom
profiles along both sides of the pier and periodic bathymetric surveys are also performed.

This summary is intended to provide basic data as soon as possible after they are
obtained. Most of the data are daily observations or the results of preliminary data
analysis. In many instances, continuous analog records and more extensive analyses will be
Enade available later by the CERC Coastal Engineering Information and Analysis Center
CEIAQ).

Table | is a list of instruments used, their status during the month, and the data
collection status. Figure 2 identifies the location of the instruments. The water depth at
the wave gages and current meters vary and may best be determined from the information
contained in Figure 8. Other installation information is contained in Table |. All times
unless otherwise specified are referenced to Eastern Standard Time (EST).

Section Il presents the meteorological data; Sections lIl through VI, oceanographic
data; Section VIl, nearshore profiles and bathymetry; and Section VI, if included,
documents special events that occurred at the FRF during the month.

Questions and/or comments concerning the data may be directed to Mr. H. Carl
Miller at (919) 261-3511.
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Il. METEOROLOGICAL DATA

A variety of instruments have been installed at the FRF (Fig. 2) to monitor the
meteorological conditions. The data presented in Table 2 are collected and stored on
magnetic tape using a Data General NOVA-4 computer. For each instrument identified in
Table | as having analog outputs, chart records are obtained, a log is maintained and the

records are stored for future reference.

The wind measurements are obtained from a Weather Measure Skyvane located on
the FRF laboratory building (Fig. 2), 19.1 m above mean sea level (MSL).

The high and low temperatures are obtained from daily readings of NWS maximum
and minimum thermometers and represent the extreme temperature values since the last

reading.

The following may be useful for converting the data in Table 2 to other frequently
used units of measurement:

I. Millimeters (mm) to inches (in) -
mm x .03937 = in

2. Millibars {mb) to inches of mercury (in Hg) -
mb x 0.02953 = in Hg

3. Degrees Celcius (°C) to degrees Fahrenheit (°F) -
(OC X 9/5) +32= OF

4. Meters per second {m/s) to knots (kn) -
m/s x 1L.943 = kn
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DAY

1

10

12

15

16

WIND
SPEED

HOUR (M/S)

100
700
1300
1900
100
700
1300
1900
100
700
1300
1900
100
700
1300
1900
100
700
1300
1900
100
700
13100
1900
100
700
1300
1900
100
700
1300
1900
100
700
1300
1900
100
700
1300
1900
100
700
1300
1900
100
700
1300
1900
100
700
1300
1900
100
700
1300
1900
100
700
1300
1900
100
700
1300
1900
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WIND
DIRECTION
(DEG TN)

203
214
228
122
109
26
93
150
73
357
50

116
125
138
197
98
170
191
201
261
23
44
59
AR}
66
95
174
214
242
35
167
137
219
182
231
239
3
145
255

201
136
219
234
227
217
272
287
261
284
337
352
110
143
227
220
1238
163
166
237
231
231

2: METEOROLCGICAL DATA
PART 1
JUNE 1935
TEMPERATURE ATN PRECIPITATION
PRESSURE
(DEG C) (MB) {Mm)
23.0 1008.0 0
24.0 1007.2 0
30.6 1007.5 a
21.8 1008.8 0
20.9 1011.1 0
21.0 1012.7 0
24.5 1012.8 0
22.5 10111 0
20.1 1011.4 0
21.5 1012.38 0
24.2 1013.4 0
1013.1 o]
10141 0
22.9 1015.5 o]
27.3 1016.5 0
23.2 1015.5 0
23.3 1015.7 0
21.4 1017.1 0
26.2 1015.1 0
25.1 1012.5 0
21.3 1012.8 23
1.7 1013.2 0
18.4 1015-6 0
18.4 1016.0 0
18.0 1017.4 0
18.8 1018.4 0
20.2 1017.7 0
19.8 1015.4 0
22.4 1013.2 0
23.0 1010.5 0
28.0 1008.5 0
20.9 1009.4 0
18.4 1011.0 a
21.6 1011.5 0
28.4 1010.3 0
28.0 1010.0 0
25.3 1011.2 0
25.7 1012.0 0
6.7 1013.3 o]
2405 1012.6 0
26.3 1012.9 0
25.5 1013.4 0
31.1 1011.7 0
23.1 1009.3 0
26.5 1008.0 0
25.1 1006.79 0
29.9 999.9 0
1.2 1004.3 0
21.3 1005.0 0
17.6 1009.1 0
21.8 10111 0
20.2 1013.5 0
1645 1014.% (o]
19.0 1018.7 o]
21.9 1018.5 0
20.9 1018.0 0
20.9 1018.8 0
22.4 1019.6 0
25.9 1019.7 (]
23.9 1017.7 Q
22.0 1015.0 0
22.6 1014.3 0
21.6 1012.3 8
23.3 1010.2 0



TABLE 2: METEORDLOGICAL DATA

PART 2
JUNE- 1985
WIND WIND TEMPERATURE ATN PRECIPITATION
SPEED DIRECTION PRESSURE

DAY HOUR (M/S) (DEG TN) (DEG C) (NM3) (MHD
17 100 [} 252 21.9 1010.8 0
700 bl 257 3.2 1013.4 0

1300 4 252 8.9 1013.7 o]
1900 2 180 26.0 1012.5 0

18 100 4 203 24.6 1011.0 0
700 8 224 26.0 1009.7 0

1300 4 196 32.1 1006.5 0
1900 5 222 24.0 1007.5 17

19 100 3 302 23.1 1008.1 3
rao 3 201 21.8 1009.4 0

1300 4 215 24.7 1009.8 0
1900 5 196 23.7 1009.6 0

20 100 7 246 22.6 1010. 46 0
700 4 288 22.1 1012.3 0

1300 [3 2318 25.5 1014.0 Q
1900 0 23.2 10144 0

21 100 3 223 22.7 1016.5 0
700 3 359 21.4 1018.3 0

1300 5 61 24,8 1020.3 o]
1900 4 88 22.2 1019.7 0

22 100 3 128 21.46 1020.9 ]
700 2 9 23.7 1022.9 0

1300 4 110 26.3 1022.3 0
1900 5 130 23.6 1020.9 0

23 100 3 156 21.6 1021.0 0
700 3 208 264 1021.4 0

1300 5 1 27.9 1021.4 0
1900 4 161 26.8 1019.9 0

24 100 5 200 23.6 1019.9 0
700 ) 223 26,7 1019.7 0

1300 4 174 30.3 1018.3 0
1900 5 188 26.8 1015.9 0

25 100 7 233 25.2 10149 0
© 700 8 6 19.8 1016.0 0
1300 6 28 21.9 1017.4 0
1900 3 96 21.1 1014.9 0

26 100 4 189 22.4 1013.2 Q
700 [ 343 20.0 1011.5 11

1300 ] 0 22.2 1012.1 0
1900 8 38 18.5 1013.0 0

27 100 6 347 18.1 1014.4 0
700 7 352 19.2 1014.5 0

1300 7 33 20.7 1015.3 0
1900 4 70 19.3 1014.46 0

28 100 2 &1 19.0 1015.5 0
700 5 9 19.0 1015.5 0

1300 4 59 21.5 101545 0
1900 5 358 20.0 1014.6 0

29 100 4 213 21.6 1015.0 0
700 5 223 23.6 1015.46 0

1300 4 101 26.6 1015.7 0
1900 4 150 22.8 1015.1 0

30 100 1 91 1.4 1015.5 0
700 8 59 2.7 1015.2 1]

1300 8 60 2.5 10146.2 0
1900 9 83 21.3 1016.9 0



. WAVE DATA

Wave data were collected from two Baylor staff gages (CERC gage Nos. 625 and 645)
and Waverider buoys (CERC gage Nos. 630 and 640, Table | and Figure 2). The data were
collected, analyzed, and stored on magnetic tape using a Data General NOVA-4 computer.

The NOVA-4 is programmed to sample the wave gages every & hours near 0100, 0700,
1300, and 1900 EST at a sampling rate of four fimes per second, collecting data in 20-
minute records.

Wave height (Hmo) is an energy-based statistic equal to four times the standard
deviation of the sea surface elevations. The wave period is identified from the computation
of a variance (energy) spectrum using a Fast Fourier Transform of 4096 data points (1024
sec). The period (Tp) is that associated with the maximum energy density in the spectrum.
When this analysis is complete, the data are written fo magnetic tape and entered into the
CERC data base.

Table 3 presents the wave heights and periods for each wave record obtained during
the month. The monthly means shown in Table 3 are an average of the values computed for
all data records collected. The monthly standard deviations are standard deviations from
the monthly mean of values for each record.

Figure 3 is a time history of the Hmo and Tp values for the Waverider 6 km from
shore (630) and the Baylor gage at pier station 19+00 (625).

Differences in wave periods between wave gages (Table & and Figure 3) may be due
to wave breaking or reformation, or the presence of multiple wave trains containing nearly
equal energy.
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TABLE 3: WAVE DATA FART 1

JUNE 198%
GAGE 645 625 640 430
baylor at 7480 Baylor ot 19+00 Nearshr Wvrdr Forshr Wvrdr
bBAY TIHE Huol ) Tisec) Hno(m) T{sec) Hmolm) T(sec) Hamolm) T(sec)
1 1 A9 10.89 .70 9.7% .47 12.34 .89 9.75
7 .36 10.89 Y 10.89 .64 10.89 .78 9.75
12 .41 7.42 .55 ?.75 .35 10.89 .45 10.89
19 .39 9.7% .44 10.89 .49 10.89 .82 10.89
2 1 ) 5.63 AL 10.89 . Ab 9.75 .53 ?.75
? .34 6.87 .43 8.83 .50 B.82 .53 8.83
13 Y] 6.87 .53 9.7% .49 8.83 .52 ®.75
19 .40 ¢.7% .47 8.83 .48 8.04 .58 10.8%
3 1 T 2.62 .61 8.0¢6 .99 9.75 .68 §.75
? .41 6.40 .52 3.79 .59 8.83 .62 10.8%
13 .22 12.34 .50 8.83 .50 8.83 .58 B8.04
19
' 1 Operator Error
7 .39 4.76 .52 5.02 .54 8.83 .59 4.74
13 .43 5.3 .94 8.06 .50 8.06 61 ?.79%
19 .42 6.87 .52 8.83 .57 8.06 .69 B8.04
S 1 .16 S.3 .49 8.06 .50 9.75 .54 8.83
7 .40 5.63 .54 B.06 .50 5.31 .49 5.31
13 .54 5.463 .40 8.83 1] 10.89 .49 .40
19 -1 5.63 .57 5.02 .48 5.31 .74 5.99
& 1 .23 5.31 .43 9.75 .43 B.83 .93 8.83
7 .28 5.31 .40 B.83 .38 7.42 .47 8.06
13 .48 2.935 N .64 2.84 .63 3.05
19 .43 4.53 .47 4.32 .67 4.74 .72 4.13
? 1 W17 S.43 .55 5.02 .54 5.31 .62 5.63
7 .48 5.31 .63 5.31 .57 5.31 .48 5.463
13 91 6.40 .77 7.42 .70 7.42 .74 4£.87
19 .50 $5.02 .73 6.87 .73 6.40 .76 5£.87
;] 1 .44 .5.02 .45 5.99 .65 &6.87 .71 6.87
7 T 4.78 .69 6.87 .45 5.87 .BO 4.13
13 .38 S.43 .91 5.02 .98 5.02 .71 4.76
19 .49 5.02 .65 2.5% .59 1 7.42 ' .71 B.04
9 1 1 3.79 .49 3.3 .5 3.51 .64 5.63
7 .31 5.63 .46 4.32 .46 B.06 .97 S.99
13 .2 5.31 .40 8.06 .45 7.42 .49 6.40
19 .34 4.53 .48 6.40 .46 6.40 .54 ?-.75
10 1 ) 4.40 .31 4,40 .34 ?.7% .43 8.83
7 .22 S.83 .27 B.63 .22 8.83 .38 ?.75
13 .19 4.40 .29 8.83 .24 9.75 .33 .75
19 .2 10.8% .28 9.75 .28 8.83 .33 9.75
11 1 .20 ?.75% .28 ?.75 .29 9.75% .34 ?.75
7 * .30 10.89 .30 9.75 L3S 9.75
13 .27 4.13 .39 4,32 .41 4.13 .48 9.75
19 .40 S5.63 .41 10.89 .41 8.83 .59 10.89%
12 1 -22 &.40 * .40 10.8%9 .71 5.99
7 .37 5.9%9 .38 7.42 .37 6.87 .81 2.78
3 .34 6.87 .41 6.87 .42 10.89 .64 6.40
19 .40 5.63 .41 7.42 .44 7.42 .42 7.42
12 1 .23 B.04 .Aa2 B.06 .48 8.06 L84 7.42
? .35 3.99 .51 9.75 .92 4.13 ) 4.13
13 A4 4,32 .oy 4,32 .64 4.53 -1 4,32
19 .a1 S.02 .53 4.76 .92 4.53 .48 4,32
14 1 .39 3.95 .24 3. 64 .48 3.246 LA 4.13
7 .45 9.02 .59 4.22 .S A4.76 .74 59.02
12 .8 .0Y .39 8.0¢ .41 7.482 .50 4.32
19 .27 8.06 .34 8.06 .39 6.87 .43 B8.06
15 1 .33 4.40 .33 9.75 .33 7.42 AT 6.87
7 .23 7.42 .32 &.87 .34 8.83 .43 7.42
13 .48 2.48 .49 B8.63 . A3 8.83 : .9 8.06
19 .47 7.42 .9% 8.06 .57 6.67 .90 3.9
e 1 L4 .07 .60 .00 ] 9.¢65 .8¢ .3
? .4é .63 .48 5.31 A9 5.02 .73 S.02
13 .z .99 .29 7.42 .29 7.42 .38 4.87
19 .36 7.42 .36 B.0é .41 B.0s T 8.0&

*#=FElectronic Problems

10
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TABLE 31 WAVE DATA PART 2

JUNE 198%

GAGE 645 625 640 630
baylor at 71860 Raylor at 19400 Nearshr Wvrdr Farshr HWvrdr
VAY TInE Hao{w) Tdsec) Hauolm) Tlsec) Hao(m) T(sec? Hnolm) Tisec)
17 1 .37 -6.87 .39 7.42 .41 7.42 .93 4.97
7 .28 7.42 .30 7.42 .33 7.42 .46 7.42
13 .27 0.08 .26 9.73 .30 7.42 SAL 8.83
19 .28 8.06 .31 8.06 .38 7.42 .48 7.47
10 1 .27 &.,87 .31 B.06 .32 8.06 .41 8.83
7 .28 6.40 .34 6.87 .38 Q.75 .54 6.87
13 .22 5.99 .35 8.83 .34 ?.7% L4é 9.75
19 .38 7.42 .38 4.53 .42 8.83 .48 7.42
19 1 .3 &.40 .39 B.0s .38 4.87 .50 &4.40
7 .34 7.42 .33 B.83 .34 B8.04& .50 4.87
13 22 7.42 .29 8.83 .30 8.06 .37 8.04
19 29 7.42 .26 7.42 .31 7.42 Y 7.42
20 b .48 &.40 .27 7.42 .31 7.42 .45 7.42
7 .19 7.42 .19 7.42 .24 6.87 .30 8.04
13 . * .30 8.0é .32 3.38 .39 7.42
19 .28 6.87 .33 6.87 .32 6.40 .AS &.87
23 1 .29 7.42 .28 7.42 .2B - 6.87 .32 4&.87
7 .20 &.87 .22 7.42 .25 6.87 .32 6.87
13 8 &.40 .34 9.7% .27 8.0&6 .37 2.48
19 .38 3.05 .43 3.38 .43 2.78 .50 3.05
22 1 .23 .99 .37 3.79 .32 8.83 .34 7.42
7 .30 6.40 .35 5.3 .33 .40 .37 5.463
13 .29 &.40 .32 §.83 -30 6£.40 .30 4.40
19 .36 5.31 .40 2.95 .43 2.78 .43 5.63
23 1 .14 3.91 .39 2.95 .40 3.38 .49 4,13
7 .33 3.79 .39 4.7 .35 4.32 .41 4.13
13 .3 3.79 .40 4,13 .38 4.32 LA2 4,32
19 .37 2.69 .42 2.62 .40 g.83 .46 2.95
24 1 .33 .3.15 .34 3.64 .i8 3.64 .43 3.64
7 .34 5.99 .32 3.15 .31 5.99 34 3.26
13 “ * .30 6.87 .34 7.42
197 .39 6.87 .39 6.87 .34 &6.87 .47 8.83
24 ] e 7.42 .26 8.83 .28 B8.0& .43 &.87
7 .28 7.42 .27 7.42 .23 6.87 ]
12 1.07 5.99 1.28 .99 1.41 &.40 1.59 6,40
19 B 6.40 =1 6.87 .87 4£.87 .99 &.40
e 1 .24 5.99 .64 6.0s6 .73 &.87 .77 6.87
7 .34 S.31 .63 6.40 .S 6.40 .69 5.99
13 .78 $.31 .94 5.31 .95 $. 3 1.08 5.31
19 .87 9.63 1.05 4.76 1.10 $.02 1.35 5.31
27 1 .99 & .40 1.42 6.87 1.40 &.87 1.48 4.40
7 .95 9.31 1.34 9.75 1.36 9.7% 1.57 8.08
13 .e4 4.40 1.286 6.40 1.2% 7.42 1.44 6.87
19 Y &£.40 1.13 B.06 1.13 7.42 1.23 7.42
20 1 . 4.7¢ 1.02 §.75 1.11 ?.759 .23 8.0é
7 .97 5.99 1.09 8.06 .98 8.83 1.17 8.0%
12 L6 6.04 .99 7.42 1.05 7.42 1.12 8.06
19 .40 4,76 .74 9.75 .78 10.89 .94 g.08
°9 1 2 ?.7% .81 ?.75 .B3 10.8Y .68 9.75
7 .25 10.89 .52 8.83 .61 10.89 64 9.75
13 .23 16.89 Y-S 9.7% .41 9.75% .48 g.83
19 .30 10.89 .A7 10.89 .47 9.75 .22 8.83
20 1 .30 7.42 &2 10.8%9 .61 9.7% .73 B.83
7 .76 5.99 .84 8.83 .88 8.83 1.04 8.83
13 1.09 .99 1.11 .99 1.11 $.02 .20 .31
19 1.13 6.4C 1.33 6.40 1.44 5.87 1.58 6.40
HLAR .41 .29 .53 7.27 .93 7.43 X 7.08
STD .19 1.89 .26 2.17 .27 Q.10 .29 2.06

*=Flectronic Problems
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V. CURRENT DATA

Current data (Table 4) are collected from two Marsh-McBirney electromagnetic
biaxial current meters (Table | and Figure 2) and by visually observing the movement of dye
on the water surface in the surf and at the seaward end of the pier, as well as 500 m updrift
of the pier 12 m offshore.

Since the shoreline orientation is approximately N20°W, alongshore currents flow
cither toward 340° (i.e. northward) or toward 160° (i.e. southward). Similarly, cross-shore
currents are either onshore (westward) or offshore (eastward).

All current speeds are given in centimeters per second.
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TABLE 43 CURRENT DATA

e T

! PIER_HEASUREMENTS {HEACH_HEASUREMENTH!
' i (500 UPDKIFT) i
i DYE AY |  CURRENT METER | i t  CURRENT METER
1 19400 1 AT 14420(433m) § DYE AT HID-SURF ZONE! DYE | AT SOUTH TKRIFOD
1 (57%9a) | 1.0.463% H ( SURFACE) H 124 OFFSHORE (DEPTH -4.Bm MSL)
bt — l;gURFACE)‘.(DEPTH -4.2w MSL ) DIST. FROM H ( SURFACE) H 1.0U.%679
T e ME_ . _ISEEEDIUIKISPEED ¢ IR} ! DI I SF : : s
1 L5100 hlorganore g € “_E_‘Z--_-__n-_Llﬁ_:EﬁEELI'_*E‘_t‘.’-ﬁEEEL'_Ql‘.\L:LQEQIIQB_'éF_EEL‘_UlBﬁSEEE‘%___J-[‘%VB___-_I
Cross—-shore | | S OF H ' H 5 OF |
Kesultopt ¢ _ R S - S 358 i e i 14 . §
1 0700-Alongshore  § 13 N 9 N T woTwR TS, 23w 1 s N T
Cross-shore 123 off * 1 OF o3l 20 Off ¢ South d 0 !
keguyltonmt __ 126 _ 41 i ___%_____ 343__ Y o Y SO TN SR UV S 340 ___i_
1 1300-Alaongshore : ! 13 N ! H : 8 N !
Cross-shore ! t S OF : : : 2 OF :
Fesultonmt____i_________i___1A_______ S R, L - S 328 il
1 1900-Alongshore H ' 13 N T it e Bttt St M :
Cross-shore H 4 OF H } | 7 of !
________ Resultont ___i_________‘___13_ ___ _3%8_ : : H 1} 18____i_
2 0100-Alongshore ' [ 13 N “‘?'""“—--"'----—----:~—--———-——--———-—-?————§ ------ TTTTE
Cross-share H H 3 oF H H H A aF H
H ' ? 8 i
2 2
1
2
2
2 1900-Alongshare
Cross—shore
SO kesyltant____

3 0100-Alongshore
Cross-shore

3 0700-Alongshare  §
Cross-shore

3 1300-alongshore | : 3 : 9
Cross-shore | H 1 ON H H H 0
Ckesultent___ 1 i 3 LZZ____z_________________-___i___,____-_________i____z____~1éQ___-i-
3 1900-Alongshore H H H B H i
Cross-shore | H H H ' i
_________ EgzuIXnnL_-__l___,__-__1_________________i____________-________i_______________-__i___________,--_--l
A4 0100-Alongchore ! [ B H H {
Cross-shore | H H H 1 l
Egéul}egs____i_________L___-_________;___1___---__________-____1__________________1_-;_-_____-_-____1-
4 0700-Alorgshore [ s 2. N | . 14 N 36 N 4 S i
Cross—-shore | 1 off | 1 ON H 128 & Of€ | South | 1 ON |
Kesyltoot____i_ 2 138: 2 ___ 303 b M 3874 o b A 1727 ___ 3.
4 1300-Alongshare H H ) N H H i 7 S i
Cross-shore ¢ ' 0 H : ! 3 ON i
kesultool_ ___i___ . i __ S ___ 359_~__1________ﬁ_______,____1______,______-____i____ﬂ-____LBl----i_
4 1900-Alongshore H H S N H H ! 0 '
Cross-share ! H 1 DN H H ' 3 oF i
________ “_E‘_A'il‘."}t":____i______-_,i____5_---_'-_'@9____1_________-_______ﬂ___i_______.__-____,.___l____§_-____29____l_
5 0100-Alongshore H ) 3 . N i ' : 3 S '
Cross-shore ! ' 2 ON H H ' 0 |
Kesultaot_ ___ % _________i___ 4 ____ 306 b b 3 160____i_
5  0700-Alongshore s 5 N 7 N i 34 N 45 N o 0 H
Cross-store ! 0 0o 0 B 130 0 o South 4 3 QF H
Besultoot____ i 5 ___340:_ ___ 7 ____ 340l 330 h 3 0 i
S 1300-Alongshore | | é N H ' { 1 S |
Cross-shore | H 0 i H | 1 ON |
fesyltoot b i __ 6 ____ 380 i b o4 i
% 1900-Alongshore H ) 9 N H f R S N [
Cross-shore | H 0 H ' H 2 oF |
_________ kesultoobt___ 4__ i __ 9. ___ 340 __ % . [ o6 1L
& 0100-Alongshore : ! 7 N T Tttt yTTTTToT T T T T N i
Crose-shore | H 0 | H ) 2 oF '
Resultont_ __ 3 __ i __7_ ____ 340 L. : i 2 22
6 0700-Alongshore ! 3 s ! B N Tttt 2% 2T 56 s+ 3 N YT
Cross-snare |10 Off ! o] H 128 0 o ! North H 2 OF !
kesultant ___ i) ___ B8 i ___ 8 ____ 340 i o 020 3800 o _ooibo oA 17 ;
& 1300-Alongshore H f a 5 : T ' 13 s 1
Cross-shore ! i 4 ON H i 3 1 OF }
fesulteot 4 i __ 5. ____ 220 oo : L__-14 15 !
& 1900-Alongshore ! [ F] [ ' Sintiniieieiebe it A s 17
Cross-chore ! i 3 oF H H i 2 oF |
________ kesultant__ vt S A28 il SRR Y - 137 :

KEY = ALL SPEEDS IN CH/SEC
1 =HONTHUARD, SHORE FARALLEL
€ =SOUTHWARD, SHORE PARALLEL
D= 0L HOKE
OF =0F FSHOUKE
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TABLE 4: CURKENT DATA
(SPEEDS IN CM/SEC)

‘ P1ER_MEASUKLCMENTS {HLACH_MEASURLMENTS!
H i (500 UFLRIFT) i
© DYE AT | CURRENT METEK ! ' ' CURRENT HMETER
1 19400 1 AT 14+200433n) 3 DYE AT HMID-SULRF 207 uve t AT SOUTH TRIFOD
1 (S7%m) 1.0.3639 § { SURFACE)? H 12K DOFFSHORE {({DEPTH -4.8Bn MSL)
1{SURF ACE ) ( DEFTH ~4.2n HSL ) p1s7. FROM H ( SURFACE) H 1.D.8479
DﬁIl_-_---_1IGE-______l§EEEEiEIBi§EEEQ-__l _____ ElB1E6§§L1EE&ﬂ)i§E§§ElElEiLQ§eIIQﬂiSEEEQiQIBLSEEEB___i_D!ﬁ _____
7 0100-Alungshore H ) 8 N f . l 1 N l
Cross-shore | ! 0 ' i | ry afF f
kegylton 3 : [N SIS b A 26 ____L
7 0700-Alongshore HE ) o S N B 28 s 3 N H
Cross-shore & 2 0ff i 0 o152 0 O ‘' North i A OF !
Resyltont____i_ 2 .. 20.%_ 3. ___ 340 b JA___J&Qi____-___-_______--l____§ ______ J__ i
7 1300-Alongshore H ! 1 N [ ' ’ 7 5 '
Cipss-shore | ! 1 DN 1 ! H 0 '
83&215&9!----1_________1____1 _____ §Qﬂ____i______,______________1,_________________l____Z___-_léQ__-_l_
7 1900-Alongshore f ' 10 N H B \ 0 i
Cross-shore 1 4 oF H H H 4 Of 1
_________ ES?!}EQDL____i-________i___lZ____,__?__-_l_____________________5_______-_______-__l__-_i___---29__--1_
g8 0100-Alongshore H 1 & N i H \ 1 S '
Cross-shore | H [} . ) 1 n OF !
EEE!l&QD!-_-_i___-_____i~___é _____ 359____1_____________________l______,___________l____g _____ 111 i
B 0700-Alongshore |12 N ! 3 N : s N 21 N 9 S i
Cross-shove 112 0ff ! 3 ON P40 4 off: South : 7 ON !
EgéﬂlEQ&&-___lJJ____JE_i____ﬂ ..... 286 e 55___3561__________________l___ll _____ 198___ L.
8 1300-Alongshore H H 7 N H ' H 1 N [
Cruss-chore ! ' ] ! H ! 3 oF !
89221&9&&____1_________i____Z__,__QﬂQ-___z__~__________________3___-_________,____1____§ ______ Ag____i_
8 1900-Alongshore 1 ! -3 N H H i 1 S !
Cross-shore | : 1 OF : t ' 4 OF ‘
-________EséalLQD&____l______~__l____é _____ §§l__-_i___-___________-_____i___,______________l____§ ______ 78____i_
9 0100-Alongshore ' H [} N ' ' H 3 S !
Cross-shore ¢ H 4 oF ) ' | & OF |
59521!QQE-___l_______-_l____E____,_lﬂ____i___,__________-______i____‘-____________l,___Z ______ ?6____i.
9 0700-Alongshore 123 N 9 N H 20 N ¢ 16 'R 2 N H
Cross-chote 3 b off ¢ 2 oF : 135 12 off+  South ' 2 OF }
Resultant_ __ 123 __ 354 __10____ IS4 b SIS U U S S e J
9 1300-Alongshore 1 : & N | ' ! (¢} 3
Crose-shore | H 1 OF \ H { 1 aoF H
fesultant S 4 é H i 1 70 :

‘9 1900-Alongshore
Cruss-shore

10 0700-Alongshore
Cross-shore

10 1300-R\nn§shnre o
Cross-shore
Regultont ___1___

10 1900-Alongshore
Cross—whore

11 0700-Alongshore
Cross-shore
11 1300-Alorgshore
Cross-shore

11 1900-Alargshore
Cross-Lvhore

12 0700-Alorgshore
Crouss-shore

kesultant __ 1
12 1300-Alongshore H 8
Cross-shore | H 1 OF H ' 2
Wesuliant____i______ { ) A ! ; ; o 5 )
12 1900-Alongshore ! TTTYTTTTRTTTTT gﬁﬂ'“_'T—""'__""“‘""'"—'?"""—'"""""'+"_*$ '''' §§?____%_
Cross-shore | H 0 ' H 3 2 OF :
_________ Resudtant____f________i___7____380____ i __ : (3 ar s

KEY = ALL SPEEDS 1IN CM/SEC
N =HORTHWAKD, SHORE FARALLEL
5 =SOUTHWARD, SHORE FPARALLEL
DH=0ONSHORE
OF =0F FSHOKE

16



' TABLE 43 CURRENT DATA
(SPEEDS 1IN CH/SEC)

I EIEE_UEG‘;}QBEUEBI‘S \EE‘EQU_UEB_UBEUE!‘!IS'
) 1 (500 UPDRIFT)
| DYE A1 | CUKRENY HETER 1 H | CURKENT METEK
| 19400 1 AT 14+20(433m)  DYE AT HID-SUKRF ZONE! DYE } AT SOUTH IRIFOD
1 (5798 1.0.4639 i ( SURFACE? ' 124 OFFSHORE 1(DEFTH -4.8m mSLY
1 ( SUKF ACE ) ( DEPTH -4.2m HMSL) p1sT. FROM H ( SURFACE ) H 1.0.8479
| C:) & TIME lﬁfﬁﬁﬂiﬂlﬁéifgg_’_“i _____ ElBiE&§§th‘§‘.dli§ﬁ§§!‘l9!‘_"EEQEBIIQNiEIEEﬁD_LI‘IBlSEEEE___.i_L‘lE _____
13 0100-Alongshore 1 H N ' ' ' 1 N H
Cross-shore | i 0 H H | 2 QF 1
kesyltant___ 3 ooo_—obooocZo oo 1 S DU [ S S 1S
13 0700-Alongshore | 18 51 2 N 1 - 287778 38 1 s i
Cruss~-shore ¢ J off ! A ON H 146 14 ofif ! Norch \ 0 i
EE‘E‘JHQQ‘:----E.‘E--_-.‘?’_E____‘_‘ _____ 22‘2___,&_____________31,_-_‘231_,__-__.____________i____l__-_-léQ__.__i-
13 1300-Alongshore H H 3 N H i i & S '
Cross-shore | ! 2 OoN : : ! o !
fesultant____ i i b o 31?,___1____,____-___________i,___________-____-1____9 _____ 189 ___ L.
13 1900-Alongshore } H 1] N H ' i 1 S |
Cross-shore | H 1 OF ‘ H \ 2 OF 1
________ §§§Ql!QE}--__i-________i____§_-___§§_____l,_-_______‘___-______i_-_______-_____--_l--_-}-_____?é_-_-i_
14 0100-Alonguhore H H 7 N i H B 4 N i
Cross-shore | H 1 OF : 5 ' 4 OF H
52291&99&-___1____,____1____2 _____ §es-___1__________,__________3_____________-____l-__-é _______ 8 ___io
14 0700-Alongshore 10 [V 7 N ! 16 s 37 5 1 Q H
Cross-chore {0 [+ 1 OoF ' 152 0 [V North 4 3 OF H
bgéul&QD&-___l-P_______i___,Z _____ 352-_-_1__-_________-jé___1§Q£_____,____-____-__l____! ______ 20___io
14 1300-Alongshore ! H 1 N : H B 4 S |
Cross-shore | H 2 OoF H i ' 3 DOF B
Egéul&eﬂs____i-________i___,z ______ 22-___1_____________________1_________-________1-___§ _____ 124 __Lio
14 1900-Alongshore H I 7 N H H H [} B
Cross~chore | H ] H H ' 1 oF :
P ESE!lLQQ&-___i____-____i___‘Z _____ §59____1______,______,____-__1__________________l____l ______ 70 i
1% 0100-Alongshore H H 13 N i ! H 5 N |
Cross-vhore ! i 2 oF H ! \ 3 oF {
Esgul&aﬂ&-___i___~_____i___l§ _____ §§9____i-__________________N_i__________________l_-__é ______ 1 is
15 0700-Alongshore H ] ({3 & N H 14 N ! 61 N 0 i
Cross-shore 1§ 0 [ I 1 oF 3 140 0 0o South ! 1 OF
esultont __ 3.0 i 6. EL____i_____________l&___2591____--______,_____1____1 ______ 20 __ Lo
1% 1300-Alongshore ! : 11 N } : H o :
Cross-shore | H 2 aF ' t H 4 OF '
kesudtant ___i_______-.i.-1loo 351 __. i_________-___________i-___________-_-___1_-__5 ______ 70 L
1% 1900-Alongshore H [ 6 N ' : f 1 S H
Crose-whore | 3 [} H \ H 1 Of 1
_________ ‘_‘L_‘S_El’z‘e"_"t____'__________l,_-_é__‘__'-_5‘_‘9_,_.‘?_______.______-__-_____E.___________,______l__,-l__-___‘_gz-__-E.
1% ©0100-Alonguhore [ ' 12 N H f ' 2 N
Cross-shore | 1 3 OF H ! H 2 OF i
Beéglsgf_-&__“i_________l___l'-_! _____ ééZ____i________-__-_________i______-___,A___-__l____é ______ LA,
14 0700-Rlongshore 1t 0 o b N H 23 N 15 ] 1 N !
Crosuv-share g Off ! o LT 12 off ! South ! i oF :
Kesultant _ 331 o 20 b 340 _ e 2(1__,1__3___,_____,_____-__l__,_l ______ 4a___ i
14 1300-Alongshore : H 10 N H H 5 2 N H
Cross-vhore H 1 OF ' H 1 3 OF H
E'}é‘.ll&‘!f.!&_-__i-__,_____.5.___19 _____ §é§____1,_-_______,__________1__"________-____-l__-_i ______ 3 i
16 1900-Alongshore ! . 7 N ' | \ 1 N |
Cioss-shore ! H b OF H H | 2 QoF H
_________ ‘.‘Sé!l&?ﬁ!-__ﬁl______-__l____Z_____éﬂé__,_l_ﬁ_________-_______--i________-______-__i_-_-:-----_E?----l-
17 0100-Alongshore H H 7 N ' ' i 4 '
Cross-svhore | H 0 H B ! 2 DF H
E‘.“:El&‘!&&-_-_l___-____A';____Z ______ 7Y T S L. P, I S, 70 ___i.
17 0700-Alongshore  tip 5§ F 7 N ' eTTTwT T TN T T i
Cruws- shore 1§ off 1 OF 4 128 0 o south \ 3 OF !
fesultent ___ i1l oo 7o 344___ i zq___MJ_;______-_____-_____i___J ______ 70 i
17 1300-Alongshore ! | 8 N H | | 0 4
Crowse-shore | . 1 OF ' : : 2 OF 1
kesultoot o - [ - S 349 __ i - : : 2 70 :
17 1900-Alongshore : | 7 N [ "_“'"""'—'";“""’“"""'“"T""ﬁ"""”""E"
Cioss-shore i \ 1 oF H | H 2 DF H
__________ ESEBLLQD&__-_l___“___-_l____?m____éﬂé_ i 1 ! 2 70 ;
le 0100-ﬂlor.gshov~e H 4 q N _—_-‘:—-——'---—_" ---_—_-——_?--———--——.—__—_—‘_-—:‘——-—i ------ ﬁ-—__--:_
Crose-shore & H 1 . OF ' i 1 3 OF !
FtéulLQDE____l_________l_,‘_g _____ 347 ___ A, i ! 3 35 i
18 0700-Alorgshore {13 N b N F 52_—-_§__-=—“"_—""15“—;«"?""6'"“"""'"‘.’
:‘.t og]s;‘.r.:”.g ‘.22 2{[ | o \ 128 0 0o South 1 1 QF i
kesultant . : 4 H 99 s | )
i8 1300-A4longshare -_--;'2 ------ 0“3“""’; ----- ;5;‘9-""': """""""""" “'_"'3["0’7.""""'"'"’""‘*"?""% """ ZQ"""X‘
Lt owu- <hore | H ) : j f 2 oF .
fesulant 4 o b 2o 340 : : : ) 20 :
18 1900-Alornygshore | . 9 N '"‘3‘*“"—-*"-----—--—--T-—*——--———--———--—T~--—8----_—~----_?_
Cruss~svhure H . 2 af . f s 4 oF :
_________ bg?uliﬁukn_;_j___ﬂ_____i,‘__?_____§§9__~_i___ R, i H 4 29 i

KEY = ALL SFEEDS IN CM/SEC
I =HORTHWARDL, SHORE PAKALLEL
5 =SOUTHWAKD, SHORE PARALLEL
ON=0NSHOKE
OF =QF FSHOKE
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PIER_HEASUREHENTS

T

ABLE A CURRENT LATA
(GPEEDLS 1IN CH/SEC)

i CUKRENT METER

!
i\ pYE AT ¢ CURKENT METER H
- { 19400 1 AT 144200433n) 1 DYE AT M1D-SURF ZONE! nyYe i AT SOUTH TRIPOL
N S-TAL R I 1.0.4639 H ( SUKFACE? H 128 OFFSHORE 1( DEFPTH -4.8m H5L)
1¢{ SURF ACE )i ( DEFTH -4 .20 MSL)!S pI1sT. FROM H ( SURFACE) { 1.D.4479
YL - TIME_______\SPEEDIDIRISPEED. i __ - 2151§e§§L1uganzaé&gggigzsaggge119u1525£n191&1§EE£y_-_z_u1& _____
19  0100-Alonguhore 1 H 0 N H H | 1 N 1
Cross-shors i ! 1 DF | H 1 3 [s]2 |
rRegyltont __1_____ b 348___ ) e [ I e | U S a6 ____L_
19 0700-Alongshore 19 N [ N i 8 N ! 9 i 1 S i
Cross-shore 1 0 [V 1 oF ' 138 2 off '  South ' 2 aF !
BsiulEeﬂ&----i_?-_,_}ﬁgi__-_é _____ ;52____1-_____-______,§___§§£i __________________ U JO 4 G
19 1300-Alongshare ! H S N H H | 2 s H
Cross-shore | 5 1 DN H t H 1 OF '
Eez!l&QD&____i-________i____§ _____ !22---_1---_--_-,-____-______l_--__--_--________i____z____-l}Z-___L_
19 1900-Alangshore ! H 17 N H H | S N H
Cross-shore ! H 4 of H H 1 A4 of 1
_________ &gaul;gng_-__i_________1___12_____§§:____L_____-_______________i______--___-___ P SN2 QU o
20 0100-Alongshore i H 7 N ' H H [ t
Cross-shore 1 1 1 OF H : H 2 of 1
BgéulLQU&---_L______-__l____Z _____ 255--_-1___,____,__________-_i_-________-_____ | SO 70____i.
20 0700-Alongshore t 24 s 1 ) N H 7 s 16 H 1 s H
Cioss-shore 1 6 off ! 1 DN H 129 1 off | North t 1 of H
Bgéul&QD&-___izé____lﬂ_l____é _____ 324 e 8__ 15V} - PO 1
20 1300-Alongshove H | 0 ' H \ & S !
Cross-shove H 4 ON H H ' 2 DF H
BQEELEQQ&_,~_i______-__i____ﬂ _____ 2§9____i_-________"__________i________________ TR SN ¥ ¢ PR
20 1900-Alongshore H H 7 N ' H | 1 N '
Cross-shotre | H 1 aF \ | H 2 OF i
__-______EséulEau&---_i--_------l--__z _____ !55--_-&-__________________,_l_________--__-__ V2. 36 i
21 0100-Alongshare } i [ N H ' H 0 i
Cross-shore H 1 OF H H ' 2 of |
Bgéul&QD&____i_________l____Z _____ QQZ____i-_______________-____l________-,____-_ | S 70____i_
21 0700-Alongshore 119 s 2 N i [ o 15 H & S i
Cross-shore 119 On ° ! 128 0 0 ! North H 1 oF }
BEE‘AHQDE____lJZ_,__EQil____Z _____ 340 ___ b= [ S B b l____é___,_li*‘é_-__"__
21 1300-Alongshore H . 1 S H H H A3 S H
Cioss-shore | H 0 H H H 3 ON !
Rkesultant i - 1 i e LS ¥ B 173 ____i-
21 1900-Rlongshore H 0 H H 7 S '
Cross-shore | ! 1 H H H 2 DN l
_________ Bcsul&au&--_-;---__--__L____1_____259____L_,______,-____,______1_________-______ G 7. _ABQ___ %
22  0100-Alongshore H 1 - A N H H H 7 S 1
Cross-shore i H 3 ON H \ H 1 ON 1
EE%ElEQQ&___,l-________i____§ _____ §9§-_-_i_______,___,___,_____i________________ LY JEp 166 ___L_
22 0700-Alongshore 115 s 4 N ! . 0 [ 21 H 3 S \
Cross-shure 0 o ! 4 ON { 140 0 - 0 ‘'  South : 1 ON !
Be&ul&eukw___iJé--_-léQl____Q _____ 297 e Y IR oA 178 i
22 1300-Alongshore H H S N ' ' H 2 S !
Cross~-shore | H 2 OF 5 ' B z DF H
BEEEX&QQL-___i__-_~____l____é _______ é-_,_i_______________-____-l_____h_______,____i____l _____ 117 il
22 1900-Alongshore H 1 7 N H d H 1 N '
Cross-shore | : ] ' ' H 2 OF H
________ &SEQl&QﬂL____L_________i___~2_____§59___-l__________,___,_____-l____-_____v-__N_ (S-S ) SURS
237 0100-Alongshore H ' & N ' H ' 0 1
Cross-shore | | 1 oF i ' i 2 of 1
esultant ___3____oo___bo—o b ;ﬁ?---_i_____________________1,____________‘__ | 20____i_
23 0700-Alongshore V21 X i ? N | 29 N 16 H 1 N |
Cross-shore ' O 0 1 OF i 128 0 o south ! 1 OF i
Eeéulkeus____i)J,___JﬁQi____Z _____ 347 - 29_,_Jsui__--_____-_,____-_1____3 ______ 30___ i
23 1300-Alongshore H H 3 N ' H H (o] '
Cross-shore i H 0 ' | H 1 oF H
Bezul&gu&____i_________i____é _____ 359____1,____,_______________1 : 1 70 :
23 1900-alorgshore 1 f 16 N [ ;'"""""_'""""T""é """" N7
Cross-shore | ' 3 OF H H H 2 aF !
: 16 350 H ______;_______________‘__i____g _____ 350___ .
H H 2 N i
i H t 2 oF 1
Bgéul&gns____l,________i,___2 _____________________________ : : 3 30 i
24 0700-Alongshore 12 C 7 N ; Tt e A T TR N 1
Cross-shore 1 0 o 1 oF H 140 0 o ! South H 4 QF H
BQéEl&QD&_-_-iJE__--QﬁQi__-_Z _____ b - S S 18 3401 ! A a0 !
24 1300-Alongshore } : s N : B ataiet ittt i T‘—-—-‘—)-——-—_—-—-_-__:_
Cross-shore | H 0 i ! H 1 DF {
Resultant_ ___ i o o i.o._.f__ . 340____i_____. : : 1 20 ]
24 1900-Alongshore ' : 12 N T mmmmmmmmwmosomymoTToomTTTITTEOT VTTTTRTTTTTT il
Cross-chore : 3 oF . . ) 3 oF ;
_________ hegultant_ __ 3 .o_o._—-ioo 10 ST DU So : 2 14 :

KEY = ALL SPEEDS IN CM/SEC

1 =HORTHWARD,

SHORE PARALLEL

5§ =SOUTHWARD, SHOKE FPARALLEL

OH=0NS HOKE
OF =OF FSHORE
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TABLE 4: CURRENT DATA
(SPEEDS IH CHM/SEC)

| CURRENT METER

¢ DYE AT ¢ CURRENT HETER |
19400 1 AT 141200433a) | DYE AT M1D-SURF ZONE DYE 1 AT SOUTH TRIFOD
P AS729m) 1.D.4639 ' ( SURFACE) H 12M OFFSHORE V(DEPTH —-4.8a MSL)
1 ( SUKF ACE )} (DEPTH -4.2m HSL ¥ pIST. FROM H ( SURFACE) H 1.0.4679
pAYL YIAE_______iSPEELIDIKISPEEL 5. ___._ EIBiEﬁiELlEE&u)i&EEEEinBiLQQEIIQEL§EEEQEDLBLSE§ED___E_ELB _____
2%  0100-Along=hore | H 9 N g \ H B N H
Cross-share | ) 1 DF ' H t 4 OF t
kesultonb i ____.___ I, SR ;52-_-..1___________,_,_______;_____-_____-v_____l____z _______ AN,
2% 0700-Alongshore 116 s 1 S N ! 23 s 39 s [ |
Cross“shora 1| O o 0 ! 141 0 D ! North t 1 OF !
EB&UI&QDE_-__ljé____Jégi____Q _____ 159____1_____,_______3!___3é91________-_,-______l-__-l ______ 20 ___i.
2% 1300-Alongshore 1 H 2 S H [ 4 15 S !
Cross-thore ! 3 ON H | 1 S ON |
kesyltont 3 _______1____A4 .. 212--_-1__,_______‘_____-____i__________-___-___i___lé _____ 180 ___ L
2% 1900-Alongshore H H 13 N H H { 6 N |
Cvoss—-shore |} 1 S OF | H 1 15 OF !
-_.‘____-EEEHl!@b!--_-l_______-_l___lﬂ_______1-___l___,_______---_,_____1_________________-l___lé__,___52----1_
24 0100-Alongshore | : 13 N ! H | 11 N 1
Cross-shore | H 4 DF H H { 4 OF {
85&91&?&&----l--_---_-_i-_-l} _____ }ﬂZ____i_,______-_-__-_-_____i_-____-_____--_---l---l: _______ S
26 0700-Alangshore y 9 s | 7 N i 76 s ¢ 10 s | 7 N 1
Cioss-ghora | O o t 1 oF T g Off! North ! S OF !
fesultont____1_9 ___180i __ 7 ____ 383 _ - ]1__-)éﬁ1_____-___-________i~_-_2 ______ 12___ i
26 1300~Alongshore { H 1 S ! H 1 14 S \
Cross-shore | 4 S ON H H 1 7 ON |
Resultaot b .l P Zﬂl-___i___-_________________1__________________l__~l§-__--!§é____l-
26 1900-Alongshare H H 1 S H H H 146 S H
Cross-shore | H 3 ON i i H S ON H
fesultont____3 i 3 2'—29-_,,1______.__-________,_-_i___ B k)7 1728____L_
[ - 1 24 S 1
H i ;] ON 1
i___,______-__,____i___gé _____ 179 ___ L.
27 0700-Alongshore 136 s ! 5 S H 16 s | 21 S i
Cioss-shore | 0 0 4 ON H 164 o 0 North [ 10 ON H
59221EQQE~___iJUL,__J§Qi____é_____l?é____l _____________ JiZ--JéQi__-_-_-__-__-_____l___:é-____135_-__1_
27 1300-Alongshare H H & 5 H | H 19 S 1
Cross-¢hore | ! b ON H H | 8 QN |
kesultont __ % .o b % . 29}____1______“_______-____-_i_____,____-_______1,__21_____183____l-
27 1900-Alongshare | H ] H ' B 14 S H
Cross-«hore | H 1 ON i H H B ON {
_________ EQE!!&RE&----&-____-___l—---l__-__2§9____l_,-_-_________-V____,i__-__________‘____i,__lQ_____ 85 ____1
28 0100-#longsnore H H 2 N B ' H 12 S '
Cross—-shore i H 2 ON H H H 3 DN |
Resultont _ 4 ________ i 3. __ QQS_Q__i_____-__-_-____-_-___i______________~___l___lﬂ_____lEQ-___i_
28 0700-Alorngshore 147 s 1 5 H 122 s 12 s 19 S t
Cross-shore t D o ! ] ON ) 140 0 o North H ? ON
BEEH1LED&«___lJJ_ﬁ__Jﬁgl__x-ﬁ _____ 2§§_,__i________-____JJZ__JQQE________,_________l_.-21_-_-_&55---_1-
28 1300-Alongshore i H 3 N b | ' 12 S i
Cross—zhure | ' 2 OF H \ H 2 DN |
Resultant b __ G A .. 13__-_i_______________-_____L__-____,_______-_-i__-12_-___lZI---_i-
28 1900~-Alongshore H H 4 N H i ! 8 S :
Cross-shore !} H 1 ON H H ' 0 '
_________ Eséel!?bﬁ,_,,i____,____i____ﬂ__,__}25_-__1__-______-__________bi______,_____H_-___i____E_____léQ___,l_
29  0100-Alongshore H | 7 N ' H H 8 N 1
Ciross-whore | H V] H H H 4 OF
fesultont ___t________ i Z_o___ 380l e o S S 9.kl
29 0700-Alongshore & b N 7 N : S R o s 'y N :
Crocs-chore | 7 Off i 1 OF ! 140 31 off : Sauth i 3 of '
BS?&l&?ﬁ}-,__l_UL___JﬂLi,-__Z _____ 344 e §§_-_J}Jl_________________-i____i ______ 16___ b
29 1300-Alougshore H H 10 N ' H H 7 N |
Cross-chore | 3 2 OF ' H ' 9 OF '
Resultaot __ i ___ b _ 10 . ___ 352 b : 9 19 }
29 1900""\]0(“}5"\9!‘8 1 H 14 N H H -—_h.—_—-—_—--_i_-‘—-z ------ ﬁ—ﬁ_-—_}—
Cross-chore | { 4 OF H H ! & [s]3 |
_________ hesgltont _ b ____ . i 15 3WA___ i .. H 1 9 T4
30770100-Alongshore | 1TTThE N T i B - N
Cross-shore | i & OF ! : H 7 OF |
fesultact___G_____ ..l Y6 R JE S B : 11 22 i
30 0700-Alongshore 15 N ! 8 N T W TN T G Tw T TR -
ﬁ'm"v‘-hfr-e I 9 on ! 1 oF b 140 11 off'  South i é OF i
kegyltoot & 10 ___ R - T 350 : ! : :
30 1300-alongshorve f L. JDB; g7 Fiaiainiia 45 ‘——Jjﬁ-‘-'--~-——-———~~-——-—-——:-———-§ —————— Sé’---_.‘_
Cioss-whure | H 1 OoF H H \ [ OF H
fesultapt _ b i .o 8_____ 3a6____ oL : : 7 34
30 1900-Alongshore H H a8 N i _-_—_"""'__"""'?'_"*”"“"_"“"‘?‘“"g """ R"“"?‘
Cross-thore | H 1 OF H H H ? oF i
________ &saglsgn&“__-i_________1‘__-?‘"__“}E_N,__z,,”______,,,______,__;_ H 9 33

KEY = ALL SPEEDS IN CH/SEC
N =NURTHUAKD, SHORE PAKALLEL
& =SDUTHWARD, SHORE FARALLEL
ON= UNSHURE
OF =0F FSHOKRE

19



V. SUPPLEMENTAL OBSERVATIONS

Visual wave direction measurements (Table 5) taken at the seaward end of the pier
are made of both the primary wave train (i.e. that having the larger wave heights) and the
secondary wave frain (which must be clearly distinguishable as a wave train separate from
the primary waves) but not surface chop or capillary waves. The direction of the primary
wave train just north of the seaward end of the pier is also determined using a Raytheon
Marine Pathfinder radar and measuring alignment of the wave crests. The pier axis
(considered perpendicular to the beach at the FRF) is orientated 70° east of true north;
consequently, wave angles greater than 70° imply the waves were coming from the south
side of the pier.

The width of the surf zone (seawardmost breaker position to shoreline) is determined
from the pier deck.

Measurements of surface water temperature, density, and visibility are made daily at
the seaward end of the FRF pier. A jar along with a thermometer is lowered about 3md
f1) into the water and allowed to remain for at least one minute. The jar is removed, the
temperature read and a hydrometer is used to determine the density. A secci disc is used to
determine the surface visibility.
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SUPPLEMENTAL OBSERVATIONS

June 1985
WAVE APPROACH ANGLE WATER CHARACTERISTICS
AT PIER ERD RADAR WAVE AT PIER END
(° from True N) ANGLE WIDTH OF DENSITY [SECCI
DAY /T IME | PRIMARY l SECONDARY |(° from True N)|SURF zonen| TEMP (CCY | (B/cC) vis (M)
1}o63s| 85 | 150 46 | 18.7 1.0245 1.2
2| 0800} 110 30 | 20.1  11.0236 2.7
3]o715] 95 ___Q 21.9 1.0206 | 2.4
4| 0730l 95 24 22.2 1.0202 | 2.4
st o700l ~ 110 22 19.9 | 1,0230 | 2.4 ]
6 | 0700] 115 18 17.2 1,0248 | 2.4
71 0700f 50 100 46 18.5 1.0242 | 2.7
g | 0625 80 120 33 20.4 1.0230 | 2.4 |
g| 0830 45 75 44 20.7 1.0233 | 5.8 |
10 | 0700 36 19.5 1.0223 | 4.9
b3 | 0700] 80 30 20.6 . 5.8
12| 0630] 145 33 ] 17.9 3.6
13} 0700] 10 30 33 16.9 4.6
14 ] 0700] 40 58 | 20.3 1.0234 | 6.4
15| 0830} ~ B 24 21.0 1.0228 | 7.6
16| 0800f 90 24 17.0 1.0256 | 4.0
17| 0800) 120 21 16.5 1.0246 | 5.8
1| 0700 130 24 17.4 1.0247 | 4.0
19 | 0700 100 ] 12 18.0 1.0247 | 5.5
90 | 0715] 125 95 5 17.2 1.0248 | 4.9
21 | 0700 85 10 18.4 1.0247 7.3
22 | 0630{ 80 27 22.5 1.0212 } 5.2
2310930 95 R S 14 21.2_ 11,0230 } 5.8
24 | 0700, 120 100 20 18.4 1.0242 | 4.3
25 | 0715] 40 24 16.2 | 10251 | 4.9
b6 | 0700] 60 L | 60 55 19.2 1 1.0248 | 2.4
b7 oo s0o | 1 60 | 207 19.5 4 1.0230 | 1.2
28 | 0700] 55 b e 114 20.3 1.0220 | 1.2
pg | 0809 60 60 76 1 21.9 1.0230 | 2.1
ho | 0730 90 90 64 | 21.3 1.0232 | 3.0
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VI. WATER LEVELS

The National Ocean Services (NOS) has established a primary tide station (No. 865-
[370) at the seaward end of the FRF pier. A Leupold-Stevens digital recording float-type
tide gage is used to collect data every 6 minutes throughout the month.

Figure 4 shows the range of each cycle while Figure 5 shows the variation in mean
water levels computed over a tidal cycle period (12.42 hours), and contains a list of selected
mean and extreme values. This presentation is useful in identifying effects on both
meteorological and astronomical forces on the open coast water levels.

Table 6 contains the time of the center of each sampling interval and the range,
high, low, and mean water levels during each tidal cycle.
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MID-CYCLE
DAY TIME
1 612
1 1837
2 702
z2 1928
3 753
3 2018
L 843
4 2108
S 934
5 2159
6 1024
6 2249
7 1114
7 2340
3 1205
9 30
9 1255
10 120
10 1346
1 211
11 1436
12 301
12 1526
13 352
13 1617
14 442
14 1707
15 532
15 1758
16 623
16 1848
17 713
17 1938
18 804
18 2029
19 854
19 2119
20 944
20 2210
21 1035
21 2300
22 1125
22 2350
23 1216
24 41
24 1306
25 131
25 1356
26 222
26 1447
27 312
27 1537
28 402
28 1628
29 453
29 1718
30 543

LOW

~oblh
—a56
-.59
-.61
~<57
~56
--55
~.49
--52
“«5S
49
—045
~a b5
-39
-.37
-.36
--35
--41
~-40
-=38
--.30
=45
- 40
—~.32
—a27
-.50
~-.53
—-.54
~a48
- 47
—.43
=42
-a43
43
--51
-4
—<48
- 44
-.51
—o 40
—-49
L)
-.48
-4
-.53
—od2
—a52
--30
-.46
—-26
~.18
-=15
=21
-.36
-.50
~abb
.46

HIGH

<49
«93
57
57
-98
55
-89
«54
-84
<59
«80
-48
-73
<47
61
<46
bl
.48
«43
51
<40
-51
«39
-63
-31
<43
<15
52
.60
«33
-69
-32
«73
47
«69
44
-65
-4
.62
-39
«59
ab3
«53
b4
.48
-69
51
-81
.76
.98
<76
1.01
<46
.91
.52

25

-.07
-20
-.02
.22
--02
<24
-.02
-23
-.01
.18
«06
.22
- 04
-21
.06
-16
-09
.05
-09
-07
-10
«09
.02
-20
-.00
-.21
.03
--13
-10
-‘06
«15
-.07
-14
-.01
<14
-.01
.11
-.02
-09
-.04
-07
--01
.02
-.00
=00
-19
.06
.32
-29
43
-28
.40
-.00
-25
.02

RANGE

1.12
1.48
1.16
1.56
1.14
1.54
1.91
1.38
1.06
1.38
1.07
1.26
-93
1.12
-84
«97
- 31
-85
- 87
«81
.80
-84
«91
- 71
-91
.80
- 96
-69
-99
«71
1.03
-76
1.12
-76
1.23
.88
1.18
-87
1.15
- 81
1.10
.82
1.06
-84
1.05
.86
1.00
-99
-97
1.07
«94
1.12
.98
1.38
.96
1.37
.98

TABLE 6
WATER LEVELS (METERS MSL)

Tidal Characteristics
June 1985



VIl. NEARSHORE PROFILES

A. Nearshore Profiles. In order to document profile response away from the pier,
surveys of Tour profile lines extending 900 to 1,000 m from shore and located 489 and 581 m
north and 517 and 608 m south of the FRF pier are conducted bi-weekly, after storms, and
during more complete bathymetric surveys.

These profiles are obtained using the CRAB-Zeiss surveying system; a Zeiss Elta-2
first-order, self-recording electronic theodolite distance meter in combination with the

Coastal Research Amphibious Buggy (CRAB), a 10.7 m high, self-powered, mobile tripod on
wheels.

Figure 6 shows the last survey in May and the only survey taken during June on
profile line 188, located 517 m south of the pier. The only significant change is complete
removal of the nearshore bar (100 to 160 m).

10

PROFILE LINE 188

—————— 31 MRY 85
20 JUN 85

ELEVATION ABOVE MSL (M)

Q ' ' I ' 2100 ; 4(|.')O l ' ‘ ' 6(])O ' ‘ | . 800
DISTANCE FROM BASELINE (M)

Figure 6. Monthly CRAB profiles on profile 188 -
517 meters south of pier.
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The profile envelope (Figure 7) reflects the maximum changes which occurred on the
profile between January and June. No changes occurred to the envelope during June.

10
PROFILE LINE 188
FROM: 2 JAN 85
10: 20 JUN B8S

27277772 CHANGES
SINCE: 31 MAY B85S

ELEVATION ABOVE MSL (M)

-10+ — e ————— ————————
0 200 400 600 800

DISTANCE FROM BASELINE (M)

T n

Figure 7. CRAB profile envelope - profile 188.

B. Bathymetry. There was no bathymetric survey conducted during May; however,
the April survey is included for reference.
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